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such as these, together with the systematic determination 
of selected physical constants. With larger funds such 
results could be obtained, and there is no reason to fear 
that with a carefully chosen Committee, a good organ¬ 
isation, and the best Director that can be secured, the 
National Physical Laboratory would in due time take its 
place among the great scientific institutions of Europe, 
and would forge another link in the chain which binds 
science and industry together. 


EXPERIMENTAL PHYSICS. 

Lehrbuch der Experimental-Physik. Von Eduard 
Riecke. Zweiter Band, Magnetismus, ESektrizitat, 
Warme. (Leipzig: Verlagvon Veit und Comp., 1896.) 
N Nature for August 20, 1896, we reviewed the first 
volume of this work, and there stated what seemed 
to us to be its most notable features. The second 
volume strikes us as being even better than the first: 
the author, at any rate, seems to move in the subjects 
here treated with still more grace and freedom. 

The treatment of the subjects is clear, and, so far as 
we have seen, always accurate, though the methods 
adopted are not always the newest. Perhaps, it may be 
argued, they are none the worse for that. However, in 
one or two places, there are described at some length 
various pieces of apparatus which hardly deserve a place 
in a modern book on electricity. An electrician may, for 
example, know nothing of the “unit jar,” and not be a 
whit the worse. Yet Prof. Riecke gives “ Ein voll- 
stiindiges Bild von der Konstruktion der Massflasche ” ! 

Dielectric action is illustrated by well-chosen and 
instructive diagrams. The theory described is one pre¬ 
cisely analogous to that of magnetic induction and 
magnetic force, in which the medium is supposed to be 
made up of polarised molecules, the opposite charges of 
which act at a distance like other electric charges ; 
while the electric induction is defined as the electrostatic 
force in a crevasse at right angles to the polarisation, and 
the electric force as the electrostatic force in a cylindrical 
hollow along the lines of polarisation. Thus we have 
in electricity, as in magnetism, the equation 

S3 = % + 4!t3. 

Here a distinction is drawn between the true and the 
free distribution on the plate of a condenser, a mode of 
discussing the external action of the condenser which is 
supplemented by an all too short account of the Max¬ 
wellian view of the subject. 

Prof. Riecke gives at p. 23 a simple construction for 
finding the direction of a magnetic line of force at any 
point P. Draw to the point a line CP from the centre C 
of the magnet, and find a point Q such that CQ = J CP. 
Draw from Q a perpendicular QR to CP, meeting the 
magnetic axis in R. RP is the direction of the line of 
force at P. It ought to be stated in the text that this 
construction, which is easily derivable from the polar 
equation r = c sin 2 8 of the line of force, is only applicable 
to the case of an infinitely short magnet; that is, it can 
only be applied for an ordinary bar magnet when the 
distance CP is very great in comparison with the length 
of the magnet. 

The: subject of electromagnetism is fully dealt with so 
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far as the magnetic action of a current element, and the 
mutual force between two current elements are con¬ 
cerned. The law of Laplace (which was also given by 
Savary and by Ampfere) that the magnetic force pro¬ 
duced by a current y in an element C of a circuit of 
length ds at a point P at distance r from the element 
and making an angle 6 with CP is yds sin 8 j r 2 , and acts 
at right angles to the plane of the element and P, is first 
stated and used for the ordinary applications. Then from 
that, by the principle of action and reaction, is obtained the 
electromagnetic force on a current element yds in a field 
of intensity H, making an angle 8 with the element is 
yH ds sin 8. It is not noticed here, however, that taking 
the magnetic action of an element of current to be as 
stated in Laplace’s formula, the reaction must exist in 
the same line as the action, and hence to get the electro¬ 
magnetic force on each element the reaction must, after 
the method of Poinsot, be reduced to a force on the 
element and a couple. 

All these laws of action of elements however are, it 
should be more emphasised, incapable of absolute 
demonstration. It is impossible to experiment with 
elements, and so settle the question, and no confirmation 
obtained by arriving at the observed actions of complete 
currents is proved in the least, inasmuch as the addition 
to the action of an element of any term, which integrated 
round the circuit gave a zero result would give another 
law, equally valid so far as the evidence goes. The 
same point requires mention again later when Ampere’s 
law of the mutual action of two currents is discussed. It 
seems therefore to be demonstrably certain that in the 
ordinary theory of circuits it is impossible to arrive at a 
unique law of the mutual action of elements. Yet time 
is still wasted on the search for it. 

Notwithstanding the narrow limits of the book as 
compared with many other Lehrbiicher, Prof. Riecke has 
succeeded in compressing an immense amount of valuable 
matter into his chapters on electricity and magnetism. 
Of course the pages are large and well filled, and there 
is far more than would be contained in an English book 
of the same number of pages, but the author has suc¬ 
ceeded wonderfully in contriving to give an account in 
so much detail of electro-optics, including the electro¬ 
magnetic theory of light, and of dynamo-electric 
machinery. 

The final chapter, Elektrochemie, Electrolyse, contains 
a fair discussion of the motion of ions, of electrolytic 
dissociation, winding up with a sketch of the energy 
theory of the voltaic cell. 

The final part of the second volume deals with heat, 
and here again, in 130 pages, the author effects quite a 
marvel of condensation. Temperature, expansion, the 
air thermometer, all are soundly and clearly treated, and 
there is an absence of the terrible confusion about scales 
of the mercury and air thermometers which is so 
common. For example, we came across again the other 
day the statement that air is an excellent thermometric 
substance because its expansion is so uniform. The 
same thing is generally claimed in the same books for 
mercury, and the authors never seem to think that this 
uniformity is not absolute, but must be relative to some 
standard. They do not perceive that the standard they 
set up is really the expansion of the mercury itself in 
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the thermometer. Here, however, there is no such 
nonsense. 

The third book of this part deals with thermo¬ 
dynamics, and we must enter our protest once more 
against the mode of treatment adopted for absolute 
temperature. As is usual in German and French 
treatises temperature is first defined by the so-called 
law of gases, and then based on the hypothetical some¬ 
thing called a perfect gas. Then that notion of temper¬ 
ature is carried into the discussion of the indicator 
diagrams given by Carnot’s engine. Of course if a 
perfect gas is properly and clearly defined the discussion 
can be made logically consistent, though in what seems 
a forced and unnatural way ; and Prof. Riecke is careful 
to state, though not quite all at one place, what the 
properties of his perfect gas are. 

The true method is to define absolute temperature by 
means of a perfect engine, so as to get a scale indepen¬ 
dent of the properties of any known substance, and then 
Joule and Thomson’s experiment becomes a comparison 
of the scales of different gas thermometers with the 
absolute scale, that is a test of the perfection of the 
gases. So far as we have been able to see, the name of 
Thomson is not mentioned in this section of the work ! 

In taking leave of this treatise we wish to say that 
students owe much to Prof. Riecke for giving them a 
readable, not too abstruse, and yet thoroughly sound 
and fairly full discussion of the elements of physics. To 
many German students who have not time to struggle 
through the larger treatises this book must be very 
welcome. A. Gray. 


A NEW DEPARTURE BY THE RAY 
SOCIETY. 

The Tailless Batrachians of Europe. Part II. By G 
A. Boulenger, F.R.S. (London : The Ray Society, 
1898.) 

E recently reviewed under the above heading the 
first part of the above-mentioned work, which 
will become classical among popular treatises upon 
zoology, and the second part, following so close upon 
it, calls for nought but the highest admiration. In the 
131 pages which compose its body, the Bufonidse, 
Hylidse, and Ranidse, are treated in a manner uniform 
with the contents of the first volume, with which it 
is serially paged. There are 14 plates, of which 10 
are coloured, 4 maps, and 44 text illustrations, all 
of the same excellence as in the first part; and the 
whole work well-nigh challenges criticism, it being 
praise sufficient to remark that it is its author’s. 
Although the pages deal professedly with European 
animals, their value is materially enhanced by the 
recognition of the world-wide distribution of these, 
with especial reference to local varieties—as, for ex¬ 
ample, the Japanese and Chinese Bufones. The difficult 
topic of the racial varieties of the Ranidte is for the 
first time handled in popular terms, the author giving 
the results of his ripe experience in a concise tabular 
form which will be of the greatest use to both the way- 
side and professed naturalist. Nor is the experimental 
aspect of the study neglected, and concerning this, in 
his disproof of the Fischer-Sigwart hypothesis (p. 311), 
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the author once again displays a commendable enthu¬ 
siasm and love of science for its own sake which cannot 
fail to exercise the healthiest influence upon the reader’s 
mind. Equally encouraging is his frequent allusion to 
the work of the dillettanti, not a few among his critical 
observations and records as to geographical distribution 
and breeding period being culled from the pages of 
journals and the publications of local Natural History 
Societies, which the too academic critic might be apt to 
ignore. Under this head the incorporation of observ¬ 
ations like those of Mr. Norman Douglass is deserving 
especial comment, as furnishing encouragement to the 
mere lover of nature and those content to seek our 
familiar creatures in localities in which they are un¬ 
known, and as bringing to these persons a full assurance 
that their efforts do not pass unnoticed by the leading 
masters of their craft. To the popular mind, the record 
of a toad’s attempt to swallow a viper, and of the edible 
frog’s more regular habit of snake capture, will especially 
appeal, as an interesting fact concerning the balance of 
nature. 

The book concludes with an appendix of 16 pages ; a 
bibliographical index of 13 pages; and an alphabetical 
index to the two parts. The appendix embraces a list of 
the specimens preserved in our National Museum at 
South Kensington, and to peruse this is to realise that 
the work is a popular commentary upon a collection un¬ 
paralleled by that of any other museum in the world—a 
glorious possession of the British race. With this at his 
command the author could not have achieved other than 
a great result, but still by no means the least conspicuous 
feature about it is the stamp of his own individuality and 
personal influence which it bears. His book is worthy 
this unique material, and the best endeavours of all con¬ 
cerned in its accumulation ; and while congratulating the 
Ray Society upon the success of their new departure, 
we earnestly hope that its executive will forthwith 
consider the advisability of making corresponding and 
ample provision for a companion work on the Batrachia 
Caudata, regarding that as at present the object most 
deserving their support, and most worthy their old- 
established reputation as pioneers in the popularisation 
of biology. 

There are a few trivial matters of terminology in the 
present volume, such as the usage of the words “ hand,” 
“sternum,” and “anus,” and one or two expressions of 
orientation, to which exception might be taken ; but 
these are altogether trivial where all else has been so 
nobly done. 


OUR BOOK SHELF. 

Morality independent of Obligation or Sanction. By 
M. Guyau. Translated from the French (second 
edition) by Gertrude Kapteyn. Pp. xii + 215. 
(London : Watts and Co., 1898.) 

In the twilight of gods and systems has naturalism any 
word as to the conduct of life ? The author of “ The 
Irreligion of the Future ” feels that the scientific spirit in 
its revolt can rest in no optimism theological or teleo¬ 
logical, while, discounting pessimism of temperament as 
simply the symptom of unfitness of life, the pessimism 
put forward as a general solution can be shown to be 
bound up with psychological illusion and is negatived by 
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